Nanoelectromechanics (NEMS) combines electrical and mechanical degrees of freedom to obtain novel functionalities. The specific application of NEMS we consider in this paper consists of a movable resonant tunnelling device in the Coulomb blockade regime. The connection of the device to the leads can be direct, as in the model introduced by Gorelik et al. [1] , or mediated by two fixed quantum dots, as proposed by Armour and MacKinnon [2] . The charge distribution in the biased system gives rise to a force on the central dot, influencing its mechanical dynamics, while the central dot position determines the tunnelling rates and thereby influences the electrical transport through the system. A current through the device can sustain oscillations of the central dot even in presence of a mechanical damping.
The left column displays the instability analysis in the triple-(top) and single-dot (bottom) model respectively. The real part of the highest eigenmode for the linearized system is plotted as a function of the device-bias ∆V (difference between the first and third dot energies) and the mechanical damping or, in the case of single dot shuttle, as a function of bare tunneling rate Γ 0 and mechanical damping. The right column shows the phase of velocity (red) and position (green) with respect to the phase of the charge in the (central) dot. In both cases the phase has been calculated for one of the unstable eigenmodes at the damping rate indicated by the black lines (left column) and only the instability region is relevant. We identify a negative velocity-charge phase difference (position-charge < −π/2) as an indication of shuttling regime. The single-dot model is shuttling whenever unstable, while the triple-dot model shows well-developed shuttling only in the vicinity of the ∆V ≈ 2ω resonance.
